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Silver nanostructures have attracted extensive attention owing to their unique 
properties. Synthesis and application of silver nanostructures have become one of 
research highlights in the fields of materials, chemistry and physics. Compared with 
the traditional chemical and physical methods of synthesizing silver nanostructures, 
the biosynthesis based on microorganisms or plants have emerged as cost-effective 
and environmentally benign approaches to highly stable silver nanostructures in 
recent years. Therefore, the biosynthesis has become a novel approach to silver 
nanostructures. In contrast to microorganisms, the use of readily available plants 
biomass can circumvent laborious biological screening and cultivation. Hence, plants 
biomass will be better options for synthesis of silver nanostructures than 
microorganisms.  
Although the biosynthesis of spherical silver nanoparticles was carried out by 
different plants, shape control of silver nanostructures, especially one-dimensional 
silver nanostructures, by such a biosynthetic approach has met very limited success. 
In this research, plant biomass of G. jasminoides Ellis, F. Lonicerae and C. album 
Raeuseh were employed as reducing agents for the biosynthesis of silver 
nanostructures. The nanostructures obtained were characterized by UV–Vis 
spectroscopy, scanning electron microscopy (SEM), transmission electron microscopy 
(TEM), selected-area electron diffraction (SAED) and X-ray diffraction (XRD). 
Effects of reaction time, reaction temperature, concentration of AgNO3, dosage of 
biomass and pH value on formation of silver nanostructures have been studied. 
Moreover, FTIR analyses of the biomass before and after the biosynthesis of silver 
nanostructures were conducted to explore the preliminary biosynthetic mechanism. 
The results showed that, by adjusting the concentrations of AgNO3 and biomass in 
aqueous solutions, a larger number of silver nanowires of about 25-70 nm in diameter 
could be obtained at room temperature as the reaction time was lengthened. The 
SAED analysis of silver nanowires evidenced that the silver nanowires were single 

















spherical silver nanoparticles. The increase of concentration of AgNO3 and the high 
biomass dosage could result in the high concentration of silver nanowires. The 
spherical silver nanoparticles were favored by high pH value of the reaction solution. 
The FTIR analyses of the biomass before and after the biosynthesis showed the main 
functional groups like C–OH of the polyols in the biomass was responsible for the 
bioreduction of silver ions while the biomolecules or water-soluble fractions play a 
complicated role in shape evolution of silver nanowires. The functional group of 
C–OH might derive from the polyols such as flavones, terpenoids and polysaccharides 
in the biomass according to the absorption bands. Silver nanowires might be produced 
through the following steps: Silver ions were reduced to silver atoms while there was 
increase of nuclei in the solution due to the collision between the atoms and the 
nucleation started to grow up, forming a number of smaller particle sizes of nearly 
spherical silver nanoparticles. As the reaction proceeded, the density of silver 
nanoparticles increased and those nanoparticles aggregated to form silver nanorods. 
And connection between the adjacent silver nanorods, or between the adjacent 
nanorods and nanoparticles led to formation of silver nanowires with different lengths 
by silver atoms adding onto the nanorods and nanoparticles.  
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